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@ Process for the preparation of piperazlne derivatives. 

@ The invention relates to an improved process for the preparation of a piperazine derivative of the formula (1), 



9 




0CH3 




0 T 
OH 




(I) 



0. 

Ill 



EP0 483 932A1 



wherein R stands for a hydrogen atom or a methyl group, or a salt thereof. 
According to the invention an amine compound of the formula (II) 




in which R Is as defined abovOt or with an acid addition salt thereof. 
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The invention reiates to a novel process for the preparation of piperazine derivatives and salts tliereof. 
l\1ore particularly, the invention relates to the preparation of piperazine derivatives of the formula (t), 
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wherein R stands for a hydrogen atom or a methyl group, and salts thereof. 
20 It is known that the compounds of the formula (I) influence the calcium-ion intake and can advanta- 
geously be used for the treatment of cardiovascular diseases such as myocardial infarction, congestive 
heart diseases, angina and arrhythmia. 

The preparation of the above compounds is disclosed in the Hungarian patent specification No. 
192,404. The authors describe two process variants. Both variants start from the same starting materials. 
25 The difference between the two process variants resides in the fact that the substituent groups on the two 
nitrogen atom of the piperazine ring are introduced in different sequences. The drawback of both variants is 
the linear synthesis route which is not advantageous in a more-step synthesis of this kind because the 
yields related to the starting materials are much too low at the end of the synthesis. 

A further drawback of these processes is the necessity of using the piperazine in big excess in order to 
30 avoid the side-reaction on the other nitrogen atom of the ring. 

The object of the invention is to provide a process for eliminating the above drawbacks and preparing 
the end products with high yields. 

The invention is based on the recognition that If the compounds of the formulae (11) and (III) are 
prepared Independently from each other by methods known per se and the piperazine ring Is formed from 
36 these compounds as a closing step of the process, a pure and high quality end product is obtained with 
favourable yields. 

Thus, the present invention relates to a process for the preparation of piperazine derivatives of the 
fonnula (I) and salts thereof - in the formula R stands for a hydrogen atom or a methyl group - by reacting 
an amine compound of the formula (II) 
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with a compound of the formula (III), 
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in which R is as defined above, or with an acid addition salt thereof. 
76 According to a preferred embodinoent of the process of the present invention the reaction is carried out 
in a water-miscible organic solvent, such as acetone. It is especially preferred to use as reaction mediunn a 
30 to 60% by volume mixture of acetone and water. 

The compound of the formula (II) is known and can be prepared e.g. from an appropriate oxirane 
derivative as described in J. Med. Chem. 9, 155 (1966). 
20 The compound of the formula (III), in "which R stands for hydrogen, is also known and can be prepared 
as described in Can. J. Chem. 45. 155 (1967) from N,N-bis(2-chloroethyl)amine-hydrochloride. or by 
reacting a corresponding bis(2-hydroxyethyl)-amino derivative with thionyl chloride. The compound of the 
fomnula (111), in which R stands for a methyl group, is novel, it can be prepared in an analoguous manner. 
During the perfomnance of the process of the present invention water and a water-miscible organic 
25 solvent are used as a solvent in the form of mixtures of different composition, preferably acetone containing 
30 to 60% of water, at the boiling point. As an acid binding agent it is suitable to use different organic 
bases, preferably triethylamine, or an inorganic base. e.g. an aqueous solution of sodium hydroxyde. 

According to a preferred embodiment of the invention the compound of the formula (ill) or a 
hydrochloride salt thereof and the compound of the fomDula (ll)used as starting materials are boiled in 
30 equimolar ratio, in the presence of triethylamine in an amount high enough for binding the acid formed, in a 
50% aqueous acetone for 1 to 3 hours; then the acetone is removed by distillation and the product is 
extracted from the aqueous phase with an organic solvent. If desired, the product is subjected to 
chromatography, or it is purified by salt fomfiation. 

The advantages of the process of the invention can be summarized as follows: 
35 - the process can be canried out in a simple way; and 

- the starting material requirements can be lowered by preparing the two molecule parts independently 
from each other. 

The process of the invention is elucidated by the following non*limlting examples. 
40 Example 1 

1-[3-(2-methoxyphenoxy)-2-hydroxypropyl]-4-(phenylaminocarbonylmethyl)piperazine dihydrochloride 
0.82 g (0.003 mole) of a-[N,N-bis(2-chloroethyl)-amno]acetanilide hydrochloride, 20 cm^ of 50% 
aqueous acetone. 0.6 g (0.003 mole) of 1-[3-(2-methoxyphenoxy)-2-hydroxypropyl]amine and 0.9 g (1.25 
45 cm^, 0.009 mole) of triethyl amine are weighed into a round bottom flask of a volume of 50 cm^. The 
mixture is boiled for 2 hours, then cooled to room temperature and the acetone is distilled off in vacuo. The 
residual aqueous phase is extracted twice with 10 cm^ of chloroform each. The organic phase is dried and 
evaporated. The residual oil Is dissolved in 2 cm^ of methanol and made acidic till pH 2 by adding 
methanolic hydrochloric acid. The precipitated crystalline title product is filtered and dried. Yield: 0.85 g 
60 (60.0%). melting point: 207-21 1 • C. 

Example 2 

a) a-[N,N-bis(2-hydroxyethyl)-amino]-2,6-dimethylacetanilide 
66 7.9 g (0.04 mole) of [(2,6-dimethylphenyl)-aminocarbonylmethyl]chloride, 4.58 g (6.3 cm^, 0.045 

mole) of triethyl amine. 4.24 g (0.04 mole) of diethanol amine, 50 cm^ of methyl isobutyl ketone and 0.1 
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g of sodium iodide are weighed into a round bottom flask of a volume of 100 cm^. The mixture is boiled 
for 3 hours and filtered while hot The filtrate is evaporated in vacuo to its half and cooled. The 
precipitated product is filtered and dried. Yield. 8.93 g (83.81%). melting point: 77-80 *C. 

b) a-[N,N-bis(2-chloroethyl)-amino]-2,6-dimethylacetanllidehydrochloride 

A three-necked round bottom flask of a volume of 250 cm^ is equipped with a thermometer, a 
dropping funnel and a calcium chloride tube. 20 cm^ of cholofomn and 10.76 g (6.8 cm^, 0.09 mole) of 
thionyl chloride are weighed into It A solution of 4.0 g (0.015 mole) of a-[N,N-bis(2-hydroxyethyl)-amino> 
2,6-dimethylacetanilide in 20 cm^ of chloroform are added under external cooling at a temperature of 
5*C. After tenminating the addition the mixture is allowed to warm to room temperature and then it is 
stirred for 18 hours. Then the reaction mixture is cooled to 10* C, 5 cm^ of methanol are added and it is 
evaporated in vacuo on a bath of 30 * C. The residual oil is crystallized with ethyl acetate, then filtered 
and dried, rield: 3.03 g (69.4%), melting point 118 to 120* C. 

c) 1-[3-(2-methoxyphenoxy)-2-hydroxypropylh4-[(2,6-dimethyphenyl)-aminocarbonylmethyl)plperazine 

dihydrochlorlde 

4,62 g (0.15 mole) of a-[N,N-b(s(2-chloroethyl)-amino]-2,6-dimethylacetanilide, 40 cm^ of 50% 
aqueous acetone, 3,0 g (0.015 mole) of 1-[3-(2-methoxyphenoxy)-2-hydroxyJ-propylamlne and 3.5 g (4.87 
cm^, 0.035 mole) of triethyl amine are weighed into a round bottom flask of a volume of 100 cm^ The 
mixture Is boiled for 2 hours and then the acetone is removed in vacuo. The residual aqueous 
suspension is extracted three times with 50 cm^ of methylene chloride each. The extract is dried and 
evaporated. The thus obtained 4.88 g of oily product are subjected to chromatography on a column filled 
with 150 g of Kieselgel 60 (0.040-0.063 mm) as absorbent by eluating with a 9:1 mixture of chloroform 
and methanol. The eluates are evaporated to obtain 4.28 g of an oil which are dissolved in 15 cm^ of 
methanolic hydrochloric acid and crystallized by adding diisopropyl ether. The precipitated product is 
filtered and dried. Yield: 4.35 g (58.0%). melting point 229 to 230* C. 

Claims 

1. A process for the preparation of a piperazine derivative of the fonmula (I), 
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with a compound of the formula (III), 




in which R Is as defined above, or with an acid addition salt thereof. 

A process as claimed in claim 1, characterized by carrying out the reaction in a water miscible 
organic solvent, preferably acetone. 

A process as claimed in claims 1 or 2, characterized by using as reaction medium a 30-60% by 
volume mixture of acetone and water. 
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